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SOLAR RADIATIONS 
SOLAR RADIATION MEASUREMENTS DURING OCTOBER, 

1932 
By IRVINQ F. HARD, Assistant in Solar Radiation Investigations 

For tl description of instruments employed and their 
exposures, the reader is referred to the January, 1932, 
REVIEW, page 26. 

Table 1 shows that solar radiation intensities averaged 
slightly above normal values for October at  all three 
stations at  whichnormal incidence measurements are made. 

Table 2 shows an excess in the total solar radiation 
received on a horizontal surface a t  Lincoln, Chicago, 
Fresno, Pittsburgh, and Miami, and a deficiency at  all 
other pyrheliometric stations. 

Table 3 shows low turbidity values for the month with 
the exception of October 3, which was an extremely 
hazy day. 

Polarization measurements obtained on four days at  
Washington give a mean of 60 per cent, with a maximum 
of 64 per cent on the 29th. At Madison measurements 
obtained on four days give a mean of 58 per cent, with a 
maximum of 60 per cent on the 21st. These are average 
October values for Washington, but for Madison the 
values are considerably below the October normals. 

TABLE 1.-Solar radiation intensities during October, 19Sd 
[Gram-calories per minute per square centimeter of normal surface1 

Washington, D. C. 
~ ~~~~ 

1 Sun's zenith distance 

1 mm. 1 cat. 1 cal. 1 cal. 1 cal. 1 cal. 1 cat. 1 cat. 1 cal. 1 cal. 1 mm. 
OCt. 3 _ _ _ _ _ _ _ _ _ _  10.21 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1.33 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  11.38 
Oct.8 _ _ _ _ _ _ _ _ _ _  7.04 0.75 0.87 1.00 1.18 1.39 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.37 
Oct. 10 _ _ _ _ _ _ _ _ _  9.14 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  0.77 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  10.97 

*Extrapolated. 

TABLE 1.-Solar radiation intensities during October, 19S2-Contd. 
Washington, D. C.-Continued 

Sun's zenith distance I 
/""I 78.T I 75.7' 1 70.7O I 130.0~ 1 0.0' I 60.0" I 70.7' 1 75.7' I 78.7O I Noon 

time 

Air mass Local 1 mean 
solar 

A.M. P. M. time 

Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 

1.22 1.36 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1.18 _ _ _ _ _ _  _ _ _ _ _ _  ____._ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  1.27 1.11 0.97 0.81 
1.10 _ _ _ _ _ _  1.31 1.04 _ _ _ _ _ _  _ _ _ _ _ _  
1.43 1.55 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
1.03 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
1.40 _ _ _ _ _ _  1.40 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1.46 _ _ _ _ _ _  1.40 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

10.59 
3.99 
6.27 
7.57 
8.18 

10.97 
3.45 
3.46 
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Week beginning- 

1932 
Oct. 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
OCt.8 ___________________--------------.--- 
Oct. 15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Oct. 1 _____________.______----------------- 
oct. 8 ___________._.______~-------..------- 
Oct. 15 __________._________________________ 
Oct. 22.. -. ._____________------- ---- -------- 

- 
Gram calories per square centimeter 

"%?" Madison Lincoln Chicago ?:; Fresno l$i 22; :% La Jolla '* Miami o$& 
pppp---______---- 

cal. eal. cal. cnl. cnl. cal. cal. cal. cal. cal. cat. 
312 

95 311 196 290 365 370 
98 411 123 58 280 227 183 385 346 

cal. cal. 
283 112 371 172 209 422 326 267 328 268 280 454 

363 194 322 180 312 420 237 
194 189 369 239 
225 139 198 158 154 400 230 43 276 285 185 416 354 

Departures from weekly normals 

-74 -43 

Accumulated departures on Oct. 28 

+8,6381 +9611 -1 .419~+16.865/+19,14/  +9,358/ +6,37OI ._.___._._ 1 -8,6MI -2.028/._.___._._ I -3,3681 _ _ _ _ _ _ _ _ _ _  

Date and solar 
hour angle 

Solar 
alti- 
tude, 

h. 

Oct. 3 
027s _ _ _ _ _ _ _ _ _ _  
O:%a _ _ _ _ _ _ _ _ _ _  46-36 

46-41 
Oct. 8 

434 a __.___ _ _ _ _ _  
4:3O a _ _ _ _ _ _ _ _ _ _ _  
3:49 a _ _ _ _ _ _ _ _ _ _ _  
3:46 a _ _ _ _ _ _ _ _ _ _ _  
3:15 a ____- -_____  
3:12 a _ _ _ _ _ _ _ _ _ _ _  

12-36 
13-21 
20-42 
21-04 
26-20 
26-52 

Oct. 14 
3:46 a _ _ _ _ _ _ _ _ _ _ _  
3:42 a _ _  
1:38 a ___._______ 
1:35 a _____-_---- 
0% a _ _ _ _ _ _ _ _ _ _  
0:21 a _ _ _ _ _ _ _ _ _ _ _  

16-34 
20-17 
37-40 
37-66 
4S31 
42-36 

oct. 22 
3:48 a _ _ _ _ _ _ _ _ _ _ _  
3:45 a _ _ _ _ _ _ _ _ _ _ _  
3:09 a _ _ _ _ _ _ _ _ _ _ _  
235 a _ _ _ _ _ _ _ _ _ _ _  
232 a _ _ _ _ _ _ _ _ _ _ _  
0:16 a _______-_ -_  
012 a _ _ _ _ _ _ _ _ _ _ _  

17-07 
17-37 
23-22 
28-16 
2&41 
39-49 
36-52 

oct. 29 
2:17 a _ _ _ _ _ _ _ _ _ _ _  
o:% a _ _ _ _ _ _ _ _ _ _ _  
012 p _ _ _ _ _ _ _ _ _ _  
0:18 p ____-_-_-_ 

28-40 
37-14 
37-31 
37-34 

POSITIONS AND AREA OF SUN SPOTS-Continued TABLE 3.-8olar radiation measurements, and determinations of 
atmosvheric turbidity factor (B), Washington, D .  C., October, - 

'otal 
.rea 
for 
tach 

- 

6 

15 
46 

5 

213 

213 

293 
247 
216 

117 
94 
54 
77 
46 
46 
9 

66 

1 I Heliographic 1 Area 1932 
__. 

I. 

Date 
- 

Air 
lass, 
m. 

- 

1.38 
1.37 

4.50 
4.26 
2.81 
2.76 
2.25 
2.21 

2.09 
2.07 

2.96 
2.86 
1.63 
1.62 
1.48 
1.48 

3.37 
3.28 
2.52 
2.11 
2.08 
1.56 
1.56 

1.63 
1.62 

2. os 
1.65 
1.64 
1.64 
- 

- 

I, 

~ 

17. cal. 
1.231 
1.245 

0.809 
0.837 
1.0% 
1.030 
1.058 
1.127 

1.283 
1.289 

1.106 
1.100 
1.306 
1.284 
1.333 
1.332 

1.025 
1.034 
1.100 
1.248 
1.242 
1.369 
1.348 

1.264 
1.310 

1. !246 
1.334 
1.311 
1.328 
- 

- 

I. 

itmos- 
pheric 
dust 

cubic 
centi- 
meter 

P2& 
Longi 
tnde 
__ 

0 

0 Spol  
0 SPOl 
0 SPOl 
0 SPOl 
353.6 
0 SPOl 
313.7 
313.5 
0 spol 
315.5 
261.4 
311.4 
262. 3 
312.3 
259.5 
311.5 
369.5 
260. 1 
260.8 
255.7 
261.7 
260.1 
261.3 
260.1 
259.6 
261.1 
260.6 
0 SPOl 
0 spo 

._____ 

iotes: sky- 
ight polari- 
zation, P.; 
:lauds, etc. 

-1-1- B 

~ 

0. 120 
0.115 

0.065 
0.065 
0.065 
0.070 
0.075 
0.075 

0.060 
0.060 

0.060 
0.065 
0.080 
0.085 
0.080 
0.080 

0.045 
0.045 
0.050 
0.050 
0.060 
0.045 
0.050 

0.080 
0.060 

0.065 
0.065 
0.076 
0.070 - 

1933 
8 (Naval Observatory).----. 
9 (Perkins Observatory)----- 
10 (Naval Observatory)----- 
11 (Naval Observatory)----- 
12 (Naval Observatory)----. 
13 (Perkins Observatory)--.- 
14 (Naval Observatory)---.. 
15 (Naval Observatory)----- 
16 (Perkins Observatory).--- 
17 (Mount Wilson) _ _ _ _ _ _ _ _ _ _  
18 (Mount Wilson) _______.__ 

h. m. 
10 51 
13 5 
11 47 
11 12 
14 27 -59.0 
15 15 
11 41 -74.0 
11 50 -61.0 
12 47 
11 5 -33.0 
12 50 -73.0 

-23.0 

O 

IT. cal 
0.873 
0.878 

0.618 
0.681 
0.754 
0.740 
0.827 
0.830 

0.929 
0.951 

0.842 
0.846 
0. 930 
0.934 
0.912 
0.916 

0.778 
0.781 
0.809 
0.872 
0.875 
0.882 
0.825 

0.906 
0.908 

0.966 
0.96C 
0.963 
0.96: 
- 

IT. cal. 
0.690 
0.694 

0.666 
0.528 
0.618 
0.688 
0.660 
0.663 

0.757 
0.740 

0.672 
0.675 
0.742 
0.745 
0.756 
0.737 

0.606 
0.609 
0.657 
0.703 
0.714 
0.720 
0.783 

0.703 
0.706 

0.728 
0.749 
0.746 
0.748 
- 

529 

674 

355 

528 

420 

420 

Hazy. 
Cirri. 

P-58.0. 

Ps61.9. 

P=57.0. 

P=64.3. 

Oct. 19 (Mount Wilson) ____._____ 

Oct. 20 (Naval Observatory)----- 
I oct. 11 

3:03 a ______.___ 27-29 
3:OO a _______.___ 27-53 Oct. 21 (Naval Observatory)----- 

Oct. 22 (Naval Observatory)----_ 
Oct. 23 (Mount Wilson) _ _ _ _ _ _ _ _ _ _  

12 65 f5.O 
12 15 +19.0 
14 15 i-32.0 
11 3 f43.O 
11 42 +58.0 
12 14 f71.O 

Oct. 24 (Perkins Observatory)-- 
Oct. 25 (Mount Wilson) ____._____ 
Oct. 26 (Naval Observatory)-_.-- 
Oct. 27 (Naval Observatory)..--- 
Oct. 2% (Naval Observatorv)----- 

I 
... ~~ . 

Oct. 29 (Saval Ohscrvatorij ...-. 
Opt. 30 (Saval Ohscn'ator).J--.-. 
Oct. 31 (Xaval Obserratoryj---.- 

12 55 
11 48 I 

Mean daily area for October- _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _  I 1  
PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 

OCTOBER, 1932 
(Dependent alone on observations a t  Zurich and its station at  Arosa) 

[Data furnished through the courtesy of Prof. W. Brunner, University of Zurich, 
Switzerland] 

POSITIONS AND AREAS OF SUN SPOTS 

Eeliographic 

Diff. Longi- Lati- 
long. tude tude --- 

0 0 0  

No spots 

Eastern 
standard 
civil time 

Date 

-- 
1932 I h. m. Mean: 30 days=9.0.  Oct. 1 

Oct. 2 
Oct. 3 
Oct. 4 
Oct. 5 
Oct. 6 
Oot. 7 

a=Passsge of an average-sized group through the central meridian. 
b=Passsge of a large group or spot through the central meridian. 
c=New formation of a center of activity: E ,  on the eastern part of the sun's disk; 

W. on the western art; M, m the central zone. 
d=Entrauce of a Ergo or average-mzed center of activity on the east limb. 

Mount Wilson)---------- 
[Mount Wilson]:: __-_----- 
(Mount Wilson _ _ _ _ _ _ _ _ _  
(Naval Observatory) __-_-_ 


